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2~0

2.1 him @ ft Zat

The purpose of this test was to determine the senerated eleotro-
interferenoe levels and susceptibility characteristics of the

Test Item, Figure A 1284, Serial No. 0004. The following tests
were per•ormed$

Ooeduoted Interferense
Radiated Interference
RP Conducted Susceptibility
Magnetio Induoed, Uuiment Susceptibility
apaetic IAduced, Cable Susceptibility

2.2 Desoriptien ef Test Item

The Test Iter, Power Supply Group, DC, LI, O0-3386/Ga-4, Serial
No. 0004, Boeing Part No. 25-22552-36, Figure A 1284, oonsists
of one rack centaining four 28 YDC power supplies, an AO Panel,
and a DO Panel. The supplies are rated at 12A, 24L and two at
36A. The 24A supply was not included in the Test Item submitted
for electro-interference tests.

Faoilities required by the Test Item for operation are 120/208
volt, 400 oycle, 3 phase power, and 66 lbs/als, at 55 t 2 degrees
F, soeling air.

The Power Supply Group is located in each WS-133A Launcher as part
of the Electrio Power Subsystem and performs the fMllewing Nnotionss

a. Converts 400 cycle power to regulated DO.

b. Distributes both 400 cycle AC power, and regulated DC, to
Lsuncher equipment.

a. Provides AC and DC circuit protection for the power distributed.

d. Provides switching functions for DC power distribution.

Added 4-8-63 wVT
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3.0 mo
The following eleotro-interferenoe tests were perfozmed in asoordan=
with the requirements of References 1.1 and 1.3.

Conducted b*oadband interferences transient and steady-state
Rldiated broadband intexference transient and steadye-tate
Conducted CW interference
Susceptibility: RF Conducted
.Ssceptibilitys Equipment and Cable, Magnetio-Induced

Conducted broadband masurments exceeded the limits of Referenoce
1,4 in 61% of the readinges.

Conducted CW measurements exceeded the limits of Reference 1.4
in 84% of the readings.

Broadband radiated measurements exceeded the limits of Referenee

1.4 in 24% of the readings.

Susceptibility test results were as follows:

RF Conducted Susceptibility: Not susceptible
Magnetio Induced, Equipment Susoeptibilitys Net susceptible
Magnetic Inducedo Cable Susoeptibility: Not susceptible

u3 V 20Added 4 8.63 VOL T2PAG86

U3 4288 2000 SC II PAGE 9



4.0 KMTIOU

Test eonditions oeuplied with the requirements of Referenoe 1.1
and Reference 1*3, Pa,8frph 5o0

The eleetro-.nterferenoe tests were oonduoted in Shield Roem 24
of the 9o101 Building. All ambient levels were within the limits
of Reference 1.4.

The Test Item was positinead and conaected te the Load Simutlator
25-28997, as specified in Reference 1.1, pearagrph 1.6.

The Test Itea and the Load Simulator were gounded acoording to
Reference l.1l paragraph 2.6.

Power and forced air cooling were supplied to the Test Item as
specified in Reference .1, pa•z•raph 1.4.2. Power to the Test
Load was sup'-lied an specified by Reference 1.2, paragraphs 3.0
and 4.0.

Prior to testing, the Test Load was functionally chocked out ao-
cording to Refeerence 1.2.

Pewer and cooling air were periedically checked during the test
for compliance with the specifications of References 1.1 and 1.2.

Adaed 4-.8-63
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I.I

5.0 UtPI0OUDM AIM MUTLION

5.1 Preer

Test prooedures followed the requirements of Refereces 1.1 and
1.3, The required tests perfomed were those called out in Refer..
eoce 1.1, paragraph 2.4.

Conducted interference tests were made in accordance with Reference
1.3, paragraph 6.0 and Reference 1.@1 paragraph 3.2.

Radiated interference tests were mde in accordance with Reference
1.3, paragraph 7.0 and Reference 1.1, paragraph 3.3.

Magnetic Induced, Cable Susceptibility tests were made in accord.
anee with Reference 1.3, paragraph 9.9 and Reference 1.1, para.
graph 3.4.

Magnetic Induoed, Uqtimaent Susceptibility tests were made in
accordance with Reference 1.3, paragraph 9.8 and Reference 1.1,
paragraph 3.4.

RF Conducted Susceptibility tests were made in accordance with
Reference 1.3, paragraph 9.2 and Reference 1.1, paragraph 3.4.

Criteria for determining susceptibility were defined in Reference
1.1, paragraph 3.4.

5.2 2 'UoR

It was established before starting the test, and during the test,
that the Test Item and Test Load were operating in a satisfactory
functional manner.

Radiated and Conducted broadband tests were performed in each of
three modes. Modes 1 and 2 were steady state and Mode 3 Va tran-
sient. All modes were operated as described in Reference 1.1,
paragriph 3.1 end Table 1. Mode 3 consists of alternately depres-
sing the "G8C Coupler Power On" and "08C Coupler Power Off" switches.
It was recorded in the remarks colum of the data sheet which
operation generated the highest reading. Other abbreviations found
in the oolun are defined in Appe#dix VI.

In steady state Modes 1 and 2# a scan for the presence of C' signals
was made in each frequency range.

All Susceptibility tests were performed in Mode 2.

Added 4-8-63 VOL INO 7•.vAsED T•r • • 24-2786
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6.0

* 6.1 as . ILUMn

6.1.1

Abwut 61% of all broadband oonducwted levels .zOodod. the limits of
Rofaernoo 1*4. Condatd .toead-sa~to oneodod these limits at

the following te•t points in Modes I and 2.

Test Over the Limit PMreO. at

o09-1 i 30 op .015 13
.09-1 .026 -3 .8 38
309.2 30 aps - .015 13
J09-2 .027 - 3 .6 37
J09-3 30 cps - .015 13
J09-3 .022 - 3 .6 37
309-4 30 ap. - .015 1
J09-4 1 .2 - 1.5 1.0 20
J09-1 2 30 CpS - .015 19
309.1 .031 - 2.5 .67 41
309-2 30 ops - .015 21
J09-2 .016, .027 - 2.5 .6 40
3r093 30 op. - .015 25

09-3 o016, .032 - 2.5 .5 38
309-4 30 ape - .015 10
309-4 .2 - 2.5 1.2 22
TP-l .6 - 2 14
TP.2 2 .6 - 2.5 1.2 a

Oendultet. tsranient readings exceeded the limits at the following
test points in Mode 3.

Test e" Over the Limit FM. at
&A~t & fteqmor ALON ax m~ (Mg) lax,~ h& B

J09.1 3 30 ap. - .015 24
309-1 .015, .020, .03 - 25 2.5 65
309-2 30 cps - .015 25
309-2 .015, .030 - 25 2.5 72
309-3 30 ep .- .015 25
309-3 .015, .03 - 25 2.0 62
J09-4 30 ape - .015 14
J09-4 .04 - 25 2.0 59
TP-2, A 25 2.0 38
TP-3 30 CPS - .015 6
TP-3 .04 - 25 2.0 56
TP-4 .6 25 25.0 41
TP-3 .8- 25 8.0 52

Added 4.8-63
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6.1.2 91 LOdLmee

OW signals we"e measured in Modes 1 and 2. Most of these sipgals
were in the frequency range of 14 KO to 150 KO wan oeougred about
every 2.2 MO. To limit the n~mber of m twm!ent readings were
restrioted to three per frequency octave. About 84$ of all OW
levels exceeded the limits ef Reference 1.4. The fellowing list
gives all abvo limit frequenaies in Modes I and 2.

Test Over the Limit I'req. at
Z.IB. Iea reauuieg FAna (MC) Max. Lavel Nax) I .DJ
J09-1 1 .015, .021, .027, .032, 0.1 18

.041, .051, .06, .06,
•1, .12, .14

J09-2 .015, .022, .027, .032, 0.1 17
.041, .051, .062, .06,
.1, .12, .14

J09-3 .016, .021, .026, .0o3, 20
#041i .051, .06, .08,
•1, .12, .14

J09-4 1 .017, .022, .027, .031, 2.55 16
2.55

J09-1 2 .016, .021, .026, .031, 1 22
.041, .051, .06, .08,
.1, .121, .141, .67,
.83, 1, 1.6, 2, 2.5

J09-2 .016, .021, .027, .032, 1 22
•041, .051, .06, .084,
.101, .12t .14t 1, 1.2,

2, 2.5
J09-3 .016, .021, .027, .032, 1 23

.042, .05, .06, .081,
o1, .121t .144t le 1.2t
2.1

J09-4 .017, .021, .031, .5,
1.2, 1.9 0.017 14

TPW2 2 .56 o.56 13

6.2 Radiatd ILterferenwe

6.2.1 Melbad Raiatjed

About 24% of all broadband radiated levels exeeded the limits
of Refer 1.4. Tranuient interference exceeded the limits in
the following Frequency range for Mode 3,.

fEmu=w Ran (XC) ~EM, at Nax. LeVel (MG) X" I

.03, 05, .2 - 200 40 39

Added 4.".63
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6.2.1 Argatband RadiaWd (.antieed)

All broadband, radiated, steady-state interference war below the
limits of Reference 1.4.

6.2.2 MW Radiated

No radiated CW signals were deteoted.

6o3 " uaceptibiLt, Tests

6.3.1 a oaci
6.seeptibility Voltage

IMseMatmi Point Test Point Xogitored Resul

J9-1 JO-17 & JOI-20 Not susoeptible
301-18 & :01-19 Not susceptible
J03-3 & J03-5 Not susceptible

J9-2 301-17 & J01-20 Not susceptible
JOl-18 & 301-19 Not susceptible
303-3 & J03-5 Not mssoeptible

J9-3 301-17 & J01.20 Not suseeptible
J01-18 & 301-19 Not susceptible
J03-5 & J03-5 Not susceptible

J9-4 JO-17 & J01-20 Not susceptible
301.18 & J01-19 Not suseeptible
03-3 & J03-5 Not susoeptible

6.3.2 MaYretic Induaed. ftuiment

Test Point Monitored Re~t

301-17 & JOI.20 Not susceptible
:01-18 & J01-19 Not susceptible
303-3 & 303-5 Not susceptible

6.3.3 5iRietic Wudoed. Cable

Cables Tested Teat. Points Montitored 3oJu

1284TC 1 JO-17 & 301-20 Net susceptible
J01-18 & J01.19 eot susceptible
303-3 & 303-5 Net susceptible

1284T0 3 301-17 & JO1-20 Not susceptible
JO-18 & J01-19 Not susceptible
J03-3 & J03-5 Not susceptible

Added 4-8-63

•VIS•O _ _ffA9_ A NpA VL II NO T2_2786
U3 4288 2000 S•c III PAGIP 14



6.4 It sheuld be noted that the limits of Referenoe 1.4 are referred
to thwouhout this report solely as a basis for disoussie ef test
resulte, since no limits were speoified in the Test Requirments
Dooemeat an required per D2-9801, parsgmph 5.1.

Added 4-8-63
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7.0

The test results show that broadband and OW oonducte, end radiated
broadband interference exceed the limits of Referenoe 1.4. No
radiated CW Interference was detected.

The Test Item was not susceptible to the applied tests.

Added 4-8-63 VOLPSvIsF=D'•"I° I N- T2"2706 •
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8.0 M DW 08

It is recommended that a review of enolosed test dale be made to
determine whether eleetro-interfere~ne eharaoterigtiae of the Test
Item are compatible with System operations.

Added 4-8-63
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- ~' APMIX I

Thoto*raphu

W-40A Conducted 19

NF-105 Conducted 20

7.N105 Radiated v/A (15 - 150 KC) 21

N-o105 Radiated V/A (15 - 25 NO) 22

NP-105 Radiated D/A (25 - 400 MC) 23

RI Conducted Susoeptibility 24

Magnetic Induoed Susceptibility 25

Added 4-8-63
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APPENDIX II

Test Equipment and Paoilities

1.0 Test Item

The article under test was the Power Supply Set, DC, I2, Figvr
A 1284, Serial Number 0004.

2.0 Im•
Load Simulator, 25-28997

3.0 The electro-interferenoe tests were conducted in a shielded room,
EMcoshield, 20' x 169 x 8', room maber 24, located in the 9.101
Building.

4.0 Test InAtruments
Date of Last Calibration

Moe XU Nnufaogtwer Seria No, Callbation Due ..

4.1 Field Intensity Meters

17-105 EMpire Devices 1885 1-14-63 4-22-63( T-X/N7-105 Empire Devices 1571 2-5-63 5-14-63
NK-40A Stoddart 310-4 2-15-63 3-15-63

4.2 Signal Generators

IG-115 Epire Devices 449 1-15-63 4-9-63
606A Hewlett-Paokard 038-01883 2-15-63 5-10-63
608C Hewlett-Packard 1552 1-17-63 4-11-63
612A Hewlett-Packard 1332 1-28-63 4-22-63
205AG Hewlett-Packardo BAC 103375 2-14-63 5-16-63

4.3 Current Probe

91550-1 Stoddart 277-90 --..

91550-1 Stoddart 245-25 ...

4.4 tisoellaneous Emuipment

Model Manufacturer Date of Last Oalibratl

50-W-2 McIntosh Amplifier 3615 12-27-62 6-17-63
545A Tektronix Osoilloscope 024657 2-27-63 4-10-63
C-A Tektronix Plug In Unit 012400 2-1-63 3-1-63
803 J. Fluke VT/VX 2557 2-26-63 3-26-63
481 No~i 0near Sy$. Digital 11.2729 2-15-63 3-14.63

744 AC Ammeter 30 Amp Shunt BACX105065 10-19-62 4-12-63

Added 4-8-63
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AMY=DU III

•',A Sample Calculations

Broadband radiated measurements with NXP-105 (Rod Antenna) (15 KC to 25 VO)

Frequency of Measurement - 105 KC
Antenna Factor 29 IM
Cablq Lose OND

Impulse Generator Level (substitution method) 2_•Uv
Total antenna induced DE above one miorar lt/NC BW 1

Broadbeml radiated measurements with NP-105 (Dipole Antenna) (25 to 400 MO)

Frequency of Measurement - 100 MC
Antenna Factor 8 DB
Cable Loss 0 DB
Impulse Generator Level (substitution method) IZ-Z / /

Total antenna induced DB above one miorovolt/AC BW TD/

Broadband current probe conducted measurements with XM-40A

Frequency of Measurement (wide band position 30 cps - 20 KC)

Meter Reading 113 DB/UA/20 KC
Cable Lose

C Corrected total DB above one microampere Der 20 KC 113D5
bandwidth

Broadband current probe conducted measurement with NP-105 (15 KC to 25 MC)

Frequency of Measurement - 15 KC
Cable Loss 0 DD
Current Probe Factor +15 DS/ ."

Impulse Generator Level (substitution method)
Total D3 above one microampere/meB 1V 1b JI/,uA/M

CW current probe conducted mea•suement with NF-105 (15 IM to 25 MC)

Frequency of Measurement - 60 KC
Cable Loss 0 DB
Current Probe Factor +3 •I/Ohm
Meter Reading (DB scale) U A

Total DB above one microampere

Added 4-8..3
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APPENDIX IV

Plotted Test Data

1.0 Udiated Interference

Frequency de Ust binPago

15 K- 400 MC TH 30
AM 31

1A X 32
2 33

15 KC- 40 TM 3 34

2.0 Con4ducted Interferenoe

Yrequency d Test Point.

30 cps - 15 KC TR 36
15 KC- 25 YC T!{ 35
30 cps - 15 KC 1 J09-1 36

J09-2 36
J09-3 36

1 309-4 36
S2 Jog.1 36

309-2 36
309-3 36
J09-4 36
TP-1 36

2 TP-2 36
3 J09-1 36

309-2 36
J09-3 36
J09-4 36
TP-2 36
TP-3 36
TP-4 36

30 Op - 15 RC 3 TP-5 36
15•K- 25MC I Jo09-1 37S09-2 38

J09-3 39
1 J09-4 40
2 J09-1 41

J09-2 42
309-3 42
J09-4 44
TP-1 45

15 KC- 25 MC 2 TP2 46

Added 4-8-63
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APPWDUX IV (ocmtintd~)

2.1 (oontinud)

15 KC 25VC 3 .09,.1 47
309.2 48
J09-3 49
J09-4 50
TP-2 51
TP.3 52
TP-4 53

15K -25 MC 3 TP,-5 54

2.2

15 M - 25E 1 309-1 55
J09,,2 56
J09-3 57

1 J09-4 58
2 :09-1 593'09-2 60

M09-3 61
M09-4 62

TP-1 63
15 KC - 25 M 2 TP-2 64

LAdded 4.8-63
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APPENDI VI

Abbreviations, Spbols an Definitions

3-I Eleetrzo-ntnf eras.e

v/i Vertierl Antmea

D/A Dipole Antemu

TH Threshold (Weter noise baokgnmxd plus transducer
factor)

AD Ambient

so Stesady-tate

aw Contimasm Wae.

TP Test Point
SK Serial Ntuber

DB Decibel

DB3TV Decibels above one iorovolt

D3B/UV/,C Decibels above owe ncrowolt per megacycle bandwidth

IM/uA/NO Deeibels above ame alowempere per me•ayole baidwidth

MD/uA/20 KO Decibels above one microampere per, 20 kIleeoules
bandwidth
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